Plasma from patients with severe invasive group A streptococcal infections treated with normal polyspecific IgG inhibits streptococcal superantigen-induced T cell proliferation and cytokine production.
Previous studies have suggested a central role for superantigen-induced immune responses in the pathogenesis of streptococcal toxic shock syndrome. The production of streptococcal superantigens by clinical group A streptococcal (GAS) isolates was studied, and the ability of plasma collected from patients with severe invasive GAS infections to neutralize the proliferative- and cytokine-inducing activities of these superantigens was investigated. Overnight culture supernatants from all GAS isolates obtained from patients with invasive disease were found to contain superantigenic activity, as evident from their ability to drive potent T cell proliferation, induce high production of cytokines, and stimulate T cells in a V beta-specific manner. Twelve patients with severe invasive GAS infections, including 11 streptococcal toxic shock syndrome cases and one necrotizing fasciitis without shock, were treated with i.v. infusions of normal polyspecific Ig (IVIG). Plasma samples collected from each patient before and after IVIG administration were analyzed for their ability to neutralize the activity of streptococcal superantigens produced by the GAS isolate that caused their disease. In all IVIG-treated patients, the capacity to neutralize the superantigenic activity, produced by their respective GAS isolate or by purified streptococcal pyrogenic exotoxins, increased in plasma following IVIG administration. Of particular clinical relevance, post-IVIG plasma from each patient completely blocked cytokine production elicited by their respective GAS culture supernatants or by purified streptococcal pyrogenic exotoxins. This study shows that IVIG treatment confers in vivo inhibitory activity against a large array of streptococcal superantigens and suggests that IVIG may be useful in the treatment of severe invasive streptococcal infections.